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INTRODUCTION
Giant left atrium (AEG) is defined by most authors by the diameter of the cavity above 6.5 cm, although there is not a consensus, since some authors consider it its size ranging from 6-10 cm [1] . For Kawazoe et al. [2] , the definition of this pathology is dependent on two echocardiographic findings: 1) left atrial (LA) greater than 65 mm and 2) signal compression of the posterobasal left ventricular cavity between the increased left atrial and left ventricular cavity.
The increase in atrial volume associated with the consequent possibility of compression of the bronchi, lungs or the left ventricle leads to a significant cardiopulmonary dysfunction, increasing the risk of a sudden death, justifying the need for better assessment and surgical intervention [1] .
According to the literature, the most common indication for surgery in cases of GLA is one associated with mitral valve insufficiency, with or without atrial fibrillation (AF). Several techniques for this purpose already described, as the LF plication, varying according to the technique of the approched atrial wall, the autotransplantation of the spiral partial heart resection and the association with the Maze procedure to any technique in order to treat AF.
We present our initial experience with a tangential triangular resection described by Pomerantzeff et al.
METHODS
Between 2002 and 2010, four patients underwent mitral valve surgery in combination with reduction of LA volume by the technique of tangential triangular resection at the Heart Institute, Hospital das Clinicas, School of Medicine, University of Sao Paulo. Three patients were female and one of them male. Ages ranged from 21 to 51, with an average of 37.25 years. In a patient, the congenital etiology was severe with mitral and tricuspid valve insufficiency and with GLA. In the other three, the etiology of mitral valve disease was rheumatic, in which one case was reoperation for mitral biological prosthesis replacement, and another case for second reoperation for intra-aortic and mitral prostheses replacement.
In one patient, there was mitral valve repair (posterior annuloplasty), and the other three, the mitral valve was replaced by biological prosthesis. The four patients were in AF rhythm, with oral anticoagulant therapy. Ejection fraction of left ventricle in the preoperative period ranged from 38 to 62%. The LA diameter ranged from 78 to 140 mm, measured by transthoracic echocardiography (Table 1) . In all patients, the access to the LA is given by the conventional approach; however, an abnormal atrial growth has made access it more difficult in a patient, since the LA would be all over the cavity, displacing all other structures. All patients underwent surgery with extracorporeal circulation (EC) and moderate hypothermia (28 ° C). EC was conventionally performed with cannulation of the aorta and superior and inferior vena cava. Myocardial protection was achieved with hypothermic blood cardioplegic solution. The LA was opened by conventional atriotomy (Figure 1 ). It was followed by operation with the mitral valve ( Figure 2 ) and the treatment of dysfunction of the same (such as plastic or replacement). Then, the left atrium was reduced by means of tangential triangular resection of the posterior wall between the pulmonary veins, to avoid distortion of the mitral annulus or pulmonary veins anatomies, and then, reduce the tension on the suture line (Figures 3-6 ). The LA edges were sutured with the reinforcement of bovine pericardium in two patients, due to the friability of the tissues. In one patient, the tricuspid valve repair was performed through a right atriotomy bicuspidization. The patients had different follow-up periods ranging from 30 days to 8 years after surgery, in which all patients underwent intraoperative transesophageal echocardiography and transthoracic echocardiography before hospital discharge and outpatient care.
RESULTS
The average hospital stay was 21.5 ± 6.5 days. The EC average time was 130 ± 30 minutes. There was no mortality in the postoperative period. There were not any cases of postoperative bleeding that required surgical rapprochement. All operated patients had sinus rhythm restored since the end of the EC, and maintained that pace in the postoperative follow-up period. The atrium diameter was reduced by 50.5 ± 19.5% after surgery. The ejection fraction of left ventricle significantly improved in all patients. The patient who has 8 years of follow-up remains an ejection fraction of 62%, and preoperative was 40%. There were no thrombi in the LA through the transthoracic echocardiography during the follow-up period. The cardiac area on chest radiographs showed a significant reduction in postoperative evaluation.
All patients had improvement in New York Heart Association Functional Class. The pathological examination of surgical specimens showed atrial wall replacement with fibrous myocardial hypertrophy, diffuse and focal myocytolysis of the cardiomyocytes, and fibromuscular thickening of the endocardium in all operated cases. Sousa 
DISCUSSION
The first description of GLA was made in 1849 [3] and in 1967, the first management of GLA in symptomatic patients was reported as successful.
The exact etiology of GLA remains unknown, despite the strong association with chronic rheumatic disease of the mitral valve, with consequent increase of intracavitary pressure and higher pressure and dilation of the chamber, and left ventricular failure, chronic atrial fibrillation and leftright shunts (patent ductus arteriosus, ventricular septal defect, etc.). [1] . There are also isolated reports of GLA, where the inherent weakness of the atrial wall may be responsible for changes.
According to Di Eusanio et al. [4] , 19% of patients undergoing mitral valve surgery have GLA, demonstrating how common this abnormality is, therefore, besides the correction of valve dysfunction, we should also reduce the size of the LA. These patients usually have a long history of mitral valve disease, atrial fibrillation, palpitations, chest pain, dyspnea, hoarseness due to compression of the laryngeal nerve (Ortner syndrome) or other respiratory or hemodynamic complications. Several studies have described the correlation between the atrial diameter and atrial volume, proving that the blood stasis in the cavity leads to the formation of thrombi causing thromboembolic phenomena [5] .
The main organs affected by the LA increase are bronchial and lung lobes, causing respiratory dysfunction, and esophagus, causing dysphagia, or it also may compress the descending thoracic aorta, occurring asymptomatically.
The occurrence probability of intracavitary thrombus in patients with GLA associated with AF undergoing mitral valve surgery is increased [6] .
The idea that mitral valve surgery alone will result in remodeling and atrial size reduction is considered wrong by most studies. The LA size is an independent predictor factor for thromboembolism [7] and for morbidity and mortality [8] .
The main indications for surgery of the GLA are for those patients with indication of mitral valve surgery in cases of intra or extracardiac compression, presence of thrombi or thromboembolic events in association with Maze surgery. It is reported that patients who undergo radiofrequency surgery associated with reduced LA are more successful on the reversal to sinus rhythm than those patients who are treated with radiofrequency [1] .
The plication of the posterior wall of the LA or-annular, the heart partial autotransplantation [9] , the spiral resection of the atrial wall [10] and the association with the Maze procedure for any technique in order to treat AF are most common procedures in the current treatment of GLA. The unsatisfactory reduction of the size of LGA, the great time of EC, the failure of surgical treatment of AF or postoperative bleeding are potential possibilities in those proceedings. Overall mortality in surgery of the LGA associated with mitral valve surgery varies from 8% to 23% [1] .
According to Kosakai [11] , in patients with LGA and AF undergoing mitral valve repair procedure associated with Cox-Maze III, sinus rhythm was not restored in patients with LA diameter above 8.7 cm, while patients with a diameter of less than 4.5 cm, the LA gave 100% reversion of atrial fibrillation.
So far, there is not any standard surgical technique to reduce the LA. The principles of the LA are aneurysmectomy resection and reconstruction of the cavity without distortion of the mitral valve and pulmonary veins anatomies [12] .
In all cases operated in this work, the tangential triangular resection of left posterior atrial wall was carried out, following the principles of maintaining the anatomy of the atrial cavity, resulting in excellent rates of reduction of the cavity. Median sternotomy is the access of choice for reduction of the LA, especially in cases of large aneurysms, however, lateral thoracotomy or minimally invasive techniques are described in the literature [13] and use of off-pump surgical staples in isolated cases of GLA without thrombi [12] .
The suture reinforcement with bovine pericardium is suggested in cases of atrial tissue with friable or chronic inflammation [14] .
